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however, it seems extremely probable that the discharge is unidirectional, and not alternating, and, therefore, that the computed strength of current, though of minimum value, is substantially correct.
Quantity of Electricity in Discharge.—To determine the amount of electricity involved in a lightning discharge, it is necessary to know both its duration and the average strength of current. Both factors, and, therefore, the total charge, are known to vary greatly, though actual measurements have been comparatively few and even these, as a rule, only crudely approximate.
It has of ten-been stated that the duration of a single discharge, or single component of a multiple discharge, is not more than one one-millionth of a second. Some have computed a duration of roughly one-one-hundred-thousandth of a second, while, others have estimated that it can not be greater than one-forty-thousandth or, at most, one-thirty-five-thousandth of a second. Possibly many discharges are as brief as some of these estimates would indicate, but there is ample reason to believe that others are much longer. Thus, one occasionally sees a streak of lightning that lasts fully ^ second without apparent flicker, while more or less continuous or ribbon discharges are often photographed by moving cameras. But, in addition to these evidences, we have, also, a number of time-measurements made, by Rood,1 with a rotating disk, ranging from less than }-{60o second up to J-^o second; and others, 38 in all, by De Blois,2 with an oscillograph, ranging from 0.0002 to 0.0016 second. In one case, De Blois found the durations of five sequent -discharges to be 0.0005, 0.0015, 0.0016, 0.0014, and 0.0012 second, respectively, or 0.0062 second as the summation time of these principal components of the total discharge. Hence, it seems probable that the actual time of a complete discharge, that is, the sum of the times of the several components, may occasionally amount to at least 0.01 second.
The second factor mentioned above, the strength of discharge, is even more difficult to determine, and but few estimates of it have been made.
Pockels,3 adopting the ingenious method of measuring the residual magnetism in basalt, near a place struck by lightning, and comparing these quantities with those similarly obtained in the laboratory, concluded that the maximum strength of current in such discharges amounted occasionally to at least 10,000 amperes. However, the loss of magnetism before the measurements were made, and other unavoidable sources of error, indicate that the actual current strength, probably, was much greater than the estimated value—that the maximum strength of a
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